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TITLE 




: VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 



SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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2, 6* { »|6Tti.^|6lHlrt£0^r[SPNif^4^|gJl 
(7)ti h a: ± 1 0 %JJU*J tflli. 4 i t j&^T'&I. .1 fc £ 

PNJg-£tt4<og|gtf>tff>J±, ±10%£lrt£fm.*c: 

[0047] (mwttmiz^T > $ h\^&m%h 

«c^4 2t^lS^J?^<OJt£^fc$^i > .ri:KJ:'9. Ep 

mwEtcatt- i>i?TOi<^fts«9*£ ? * i t 
zzt a-i.ai uz. Mtmitit. pmmit&to 
*m&m4 1 <nm*t nmmt-^a^mwmA 2 on 

**m*t>ikbZk£.J:'). 02 (b) (c*tJ:3t. 
(cm-5l?1£Sfi^ftfi^±$$ (H2 (b) Kfctt 
ttS«§t, i: MM.*;: fc**Y& 

wm#M4 1 lt, Na^m-^^^4 

2^Jf<-fi.. mffiffl<0ffl&5r^<-rs^Wi N P 
S^teftMHIfMM 1 < LT. NMit^ft 
¥3WfcJi4 2 £f5<-t.&. BftffFSr/f^JtJi. 1 : 4 
-4 : IT'hZ. =5rfe, -}f<0¥3IWi4 1 , 4 2tfg 
(W*tf. 1 0nm*3i) Stefcte, ffitHEtt 

[0048] PmWktt£Ml¥mtoM4 1 fc itf 
^£E^ftJl4 20g*£JI<-rs ( rfc-t\ &mp 

m&mvm&E&zfaJtz-ez z t h . &* 

mzit. 3r«PN|££#4<9JI*£ 2 0 0 n mJiLLtL 
EpjnfgESrDC 1 OVJBLhfc-rftitjSff 

3 0Vfc-r*Ci:tT#6. ^1SPN«^4^ 
1 0nm*§§fc UtfteCU. HttEtfDC 2. 



[004 9] <SgimS2£OWC) mz&im&2 

it. wskkmzzt>$ix. m5\&Lnmtizm* 

7mw&>t>%hztm*L\\ z<r>t*. mmcom*. 
\te>T>v<nmLiz%®*tj-th. -rzhh. mim 
ffi2*'fi95if*t ucftuflf &fz#>. mtrntfcRmn 

dtJflVi&fl&JteiCtt. 1 0 nmj^l 0 OnmWTt 
S^Wi. 1 OOnmKUi4 0 0nmK[TTJ>SCfc 

[0050] zztx-\t. mm<r>m^izx zwmz& 
msiwixztztf. t8imm2(o&8im&. mrnvm 
izm&<rmf$%m. m$mizxtm%<^m. *ma* 

mmn.mizmn.Lxo. 7Q/nfiLhio. oq/zm 

nwm&mmtfi o. oQ/azmthmatMt. 
mz&h^%m.av?>v<m 2 kft\z%&wtf>kin 

. ^l«S20^5r^<LT-e 

Ltd. 

[0051] zbiz. miw,&2<7)m*£m*Lx&tii 
m (mmmm z&btotLxifflXLmtf**^ 

xmLtz$&. sims2(oj?^tf'o* i ^<^ 
m*ttt>ifi&.L-x\^hu%<n l mn&2±.i l z&$.z 

tih^MWm4 1 , 4 2tf>W^E£4iftU8L<5r6*: 
to. ^ 1 2 O^n^ffiBUIttBmSifl t»* L 
XI. 0 ft /Delhi 0. Oft/DdTT'ftS. S!o 
t, 7. Oft/DOTOffiiaffiljifiA^^^ti. ^ 

i ms2 £#&jga^j£ir t^'fft lw 

afi*f7. Oft/D^Sx.l.i:^Si:^0. fiffltt** 

[005 2] (m2rnm6i,z^x)~wtm^yfy 

-Wrfcivcii. ^2mfii6iiryP5d'>^*^JB«$ii 
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t A\lAtff $*ut . i,*>*>A, ')+*7J* 1 0 0 %X2> ->X 

+*>J*<tftiBMtf 5fi*%£gx. «. t T'liBStt#2§& 
fc«<*9. 0: lfiS9£fcitm&££A4T.*mE 
*q^£fcfc9£^mff#iitirtS>«fo#&*>. R(* 

ftoT. mm. K*SiiTV>4J:3fc:. 3*^ 
§4* 5 SHtt6S£E^^-2. 5Vfrh+2. 5V 

£#SfcL 0- l fi*%tU:5fift%WT-C*>&Ci:* J 

mt+tUfS.^. &fc. Sg2£fc6fcSllfgffi2tR 

[00 53] (8.mmHz^X)W$Mi£Xfm<r)® 
A-feSt£S*>-rtSfllS«&2. §IJi}1gffi3. tiXVm 
21g£6, &<ot/{CimPN&£#4£<*g1-£*:tf>. 
m2m®60«ai*»ii>Cit4>5rS3 «t o%mmit*B 

te. 1 0 0 n mJ0± 5 0 0 n m&T<^mt^>^~ 

[0054] i-o<7>mmmzm*x . 01 (t>) 

■riot. iJecoJ:d^-^o^ffi2. 6fci^ixfc: 

li. E»!^JI8fcJ:^T#±£^H>to3li£« 

1 i:Jg2g«9 fcOfSK&aft-CHS. 

[00 5 5] .(3&R1. 9COWC) C?)J:d&g« 

1; 9tLx\m£m&2tv%ui>K wm&<?m& 

2, 6fcJ:lf#SPN^*4^filg^-i,^, 

ti%wx\ mxizxix&mxzimmimbi. - 

fmizmt. 1 . 9tf)®*#0. 2mm£lx0. 5mm* 
j8T'J>&*§£fc»i. SKI. 9&m*2. Ommx 
1. 25mm*>4>3. 2mmX2. 5 m mgJgT'$> 0 . 
SKI. 9tf>JI*#0. 5mmJjLhl. 1 mm&TX'h 

ht§r£izu. ski , 9^>^mi±^a.^yfyvizm 

Lfc4. 5mmX 3. 2mmi 1 f, lOOmmXlOOm 
[00 56] (S^ii8tCOV^T)-»OS«l, 90 



z\ktfMJiiZh.X^h<DX\ ztuzmuz&smzm^ 
®tz. tt%mzXl&g±Mz:-&if>. M0X:X'<7)Z 

se8<o»js3gas*^^< 1 1, 7 oxrc**m\ * 
%^t:fc;ti.^fip Ng^#4 «t tfi&fes 

g£ 7 ox:*>^8 srs&at ximz&< x-ztzz 1 1 

W&^X\ *miz&h^®&a>T>Vlims!>&%. 

mzmx&hh. 

[00 5 7) JM«W{ceg5x/mUU:5 0 

izx*). 2ft<ossi, 9mz&im<?)Wx-zii-9-h& 

%ms*l&8.-thz\ttf%%tztch. ZtiizX"). 
frt>®X-r&8SS.. K3gtJ:**®PNg^ft4^r 

tf^fli. Sg*>*5 0//m$-i@i«,«^Wi. ^S*»*> 
gSSm\L^r<5rl»«|ai*«*?». eg#5*m*8? 

[0 0 58] «3&J18fcJ:0»±$^2ft<^Sl ( 

9iaett. *^is®Sr5 0ppmmTt:i^Lyt:«as^ 

m&X't>. m$ixm^tixi>^\ *m#xbix 
ii. -&iz*%&tfztft2tiz>mm#*. T)vi>sn 

[00 5 9] (WkUm) HI (b) C*Sn**»!H 

£iasi±K*35fc3is:iiSixs3i£ajL 

mi: LT<0|g 1 mffi2teJ:^iaiSffi3 
SB 1 IBS 2 H XXF}\&m& 3 £8 1 m. 1 ±t»J«t6 
^tLTli. ^imS2fc«l:^iajmffi3#^m 
m>e>M&$ti?>&&. W&ttcliX'ivftmfbZ 

»a (m&ym) zmfhzbtfx-Zh. tea* mim 

«1 ±.om 1 Sffi2iJ «tlX§|JiimS3J45v^«S$ii 

[0060] i£C mffi2±CPS^b^NI 
i*14 1 $ 4>^PS^<Sft^B5*9l(*®4 

mtoM4 2 m&th ztizx*). m&m4 1 . 42 
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[006D mz. mt 2tih®%®&mzftit£:tt 

W£l,zS.*)'%2%&6Z&tfL-th. S*>C SB2SSffi6 
t3\&m&3t S2Hffi6±*^ 
it. ¥*ffcl4 1 . 4 2m*ig& s ?mfre> ! 5i>t:tb<7) 

mmi tm-th. mz. mzmmtmiizst 

Ztiz±>). *ftWlz&l>iI%®SLa>T>-*mm2 

ti&. &mimmizimmmifiixi>n\ 

$m#Xt:&%( l z$tATZ2>. ifc. SI2S«9£giS 
-f SISHC^itgP N^#4^«0^> - v£T'£ m Offi 
SI (b) KSrfJofc:. &gg7 <*fc 
Ji^2mg6) fc^2S«9iSrSiaLTiJ<C:t*5*? 

[0062] isxmmx-ii. -ftvmisL i . 9<m<z 

Ullo«PN«tl»&»4l36W**lT^*3&«. H3fc 
jjrf «fc 3fc, 2o«±<0PW««^*4 1*««**IT 

*tJfc«LT. S*J*t8*£J:tfttmtf«&*a*ll 

mm^2^xt<r>pti^mt^4 1 t-eiisr^ti* 



[0063J 

[0064] (JBfiHl) 
(MtHl) 

5mm.Hfr3. 2mmT*>£8lgfE#7*a»£>$:i>S 

s i o-^mik. wmamw ± i q/qc*& 

4 y S/** AfflRfcftfc X't-yflZi 0Bimffi2tJj:Z/ 
gi!BM63«»*U:. 3lltgffi2<7)<lli2. 3mm, 
Hffte2. 5mmT*0. 5ia5«S3<O«Sli0. 7m 
nu mmt2. 5mmTt>*), SSl«ffi2*>«ktf3liti^ 
S3*>RK:liao. 2mmO(SIPS^«t^^^fc 
t=J:0. Hl«i2*JJ:V3iaJ«tt3tS^fcieiiL 

[0065] simg2±tc, jaT«ft7fcass 

50nm±2. 5nm. il. 7mm, ftfil. 8mm 
Ml (b) fcjjrfidfc, 3HHg2<9HH®£#'Jh 
[0066] 

Ht7] 




[ 0 0 6 7 ] S h fc. PS*flMg*¥*ffclf 4 1 ± 

fc. £i.T4>fl:8£*£*ift h y* <8-*yy/5- 

h) T^S-^A^^CkO. J?*5 0±2. 5n 
m, mi. 7mm. Hffl. 8mmC0tiWGmik&Wt 
mt*m4 2£. PS4M6WHMM4 1 tc^tcS 

4l£JB*Lfc. 01 (b)OJt5fc. PS*T8 
fc^j¥tf#Jl4 l^MBBthy^ (8-4fyyy5 
-h) T^S-^AfciOtMLfc. 

[0068] 

[fli8] 
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[0069] mmte£Wm#M4 2±fc4 
± lSS%^U^">Ai: 9 6 ± l MMXOTiH-*;^ 

tzmmm^t&ztizx'). wm&mtfo. i± 

0. lii/D, fA^iSOnra, fetfl. 7mm, H 
Wfil. 8mm^2«ffi6SrSJiL^. ifc. 
giWi. ^<K$n&^2m«g6i:?ia5mffi3t* { «^W 
fcWW*J:5tc, Jf$21fi6a>4>. ¥SSttB5<Dfl8 

J: OttSSfl/^ 1 mS2<0ffl®t*>ltT t 
gfii2<7>fl», Hl«B2«J:lf3liB«&3^n«)4> 

y^x^Tsvft^aiciowisnTv^. ^2m 

[0070] — *gSt.'*7*/-^ASX;K=* vg| 
!lfc3*03!^7?/l«as*«j <*5^ta5r#&iSNS* 
ft) *iB*tfcjBfl3l!fc-( S ^V— A^RKmMNm fc *» 
4>& •) . ft£#0 . 2 P a • s(Oiag«X^ya 

B(c. es* { io±2//iio«tt^y^$-iS4%^iic 

SiteSMRH*, ^*#0. 5mm. <gi<2. 9mm. 
«P2. -5mm4>mttf?*d>6&*flI2£K94> 
MHfCiftffU 7 0X:<7)M#^#ffl^T-C^«PNg 
£{*4 1 ^£«JS tfcSS 1 Sfi 1 OS 2S&9 

7 0r^S«^X»fflSvTX**ofcfcft.«3ffiW 
it-SUzmttt:. 

[007 1 j m$ma.3>T><t<mm) 

8KflHJj*»6frSlS2. 3mm<0SlSffi2Srl5St 
U (SO. 7mm0)3\iii%&3&fmtLtz r 02 



(a) *C*$*tSJ:?fc:. -2. 5V*»t>+2. 5V<0 
«H©«E£8t!nr*<&i:. »5 0 0pF*>6l*>l 150 
pF*TI«M#!/=7WBfl:Lfc. ?6CiSg60 
*C. 8*t§£9 5%, EPtmSflE+2. 5V«ftfrT. 3 

sa«3 o o Bm&n&%gRcr>%{tmt ± 1 xurtr 

tf>&ttT. +2. 5VO9J»DSff5-3 0 0 0^ia3E»»»tT 
agSISLfc&fc:. -2. 5V*>6 + 2. 5V<r)gHO 
n&*mulTi>. ft5 5 0pF*>£>i&l 1 00pF£ 
TSmSfi* 1 y -7fc3Efc L . #Jiffc:ffi*ifc»Att3:* 

[00723 SS70"CO^T. +4. 8V 

<OWmE.Z 3 0 0 0 MBfrltTSIEKLfcttt:* - 
2. 5V*>6+2. 5V<0«HOtEE$-9BniLTt. » 
6 0 0 P H 0 0 0 p H £ ttliil*!) -7 

£flStfc. ^COt#. <@2. mm<omi«g2Sr(feffit 

LT*E*9anLfc«a*>ii*at4» Eptnrnffi* J ov<o 
9%T&9. 8«JDWE#2. 5VcO%££ 
{40. 8 6%T*-»3t. miSg2S-Bffii:LT 
1. 6V<omE«-9CniL^^-oa^(44. 5 2XT 

fc, AWftlkHzOXSnE (IV) £QOdUA* 
2*fSfcLT. E&aiOOkHz?>£SIBE (IV) * 

[00731 (mm2 ) ixcs 3<7)*mi<ommfc 

( meg* n -sfwwm ) 

[00743 (Hifi0S2 ) mzm3<rj*>m<?>wm& 

<o-ijeom±iz. mmsimtfo. ici/nx-hh&fr 

t>%&mi «ffi2^6lXfc§iajm«l3 afc J:tf 3 b 
JILfc. mmfli2<0g*{i2 0 0nm. «§{i4 4. 7 
mm, JUr7-0. OmmT&ofc. §iajmffi3 a<0Jf* 
tt200nm. <gl45. Omm, H*t34. 85mmT 
?iaimS3bom*»i2 0 0nm. <§tt5. 0 
mm. &ff34. 85mmt*ot. S51^ffi2 
k5iailSffi3ai:<r)ia (03 (b)*8t) JiO. 5mm 
|!I«»cmimffi2tgiaiiES3btOBI (S3 

(a) Ml) t,0. 5mmT*->t. 

[007 5 3 <Xfc, ^imffi2±tC, JJlTOft9-C^S 

1 0 0±5jub, ©3 0mm, Hfi=3 1 . 8 5mra(OP 
S^m^WI*ii4 1 £2o«JIU:. i<Ot$. 

mims2o-fflnB?-^y h y 7 i-^rs >{t^nz 

X *)ffltLtz. 
[00763 
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[•fc9] 




[00 77] 3*>fc. 2O0PS^k^|i3l*>S'l 
l±<?)*;fl-f;flfc:. OT^fcl 0^$ftS,4, 4' * 
-t'X (2. 2-y'7i-il't-;H f ^7i-;i**: 
JtfLT. ff*10 0±5//m. «l3 0mm. I3*t3 1 . 
8 5mmONM|fc£1Jj¥«#l4 2£. PMSISfk 



^mm^mmwmA kohbss-4, a- - -t* 

SI*. 5:*>\ Z<VMlf>m. 4,4'' -fx (2. 
2->'7x -ilf-/l ) f*7i -^*^| tB«S 3 a • 
3 b Kiffefc L$rV*J: 3 K&SU: . 

[0078] 

HtlO] 



[00 79]»:tC, 2ocONMWtifl:^«J##«JJi4 2 
±«0-efl-ftltO. 2±0. lMM%<7)V^M,t9 
9. 8±0. lSS^^T^S-^AtSr^^-fS 
ZtlZi*). Wfc&tjimfiO. 7+lQ/U. Jf***3 
OOnra. if§#3 1 . 1 5mm. SMt#3 0 . 8 5mm 
(7)MftW&6a • 6b£8UIU:. Safe. g&iOBgfc: 
it. ^J££ft&ttfimffi6afc3|ftmffi3afc*\ *tf6j 

€S6 b i3iam©3 b t#*ii*h.^j3,wcgirr6 

<t7l:> 2tl*J^6a • 6b*»A>. ¥3*fW14 2c9d 
ffl. 4. 4' ; -h'X (2. 2-y'7i-^t'-;H -f 
/U7x^UCfe5£ft£^ftJ§4 lcOHE. fcjtftf 
'J h 'J 7i-;P7S Wt^HjfcJ: D&SSitfcmi mg 
2 OiltiHtT t 'J A i T)V 5 - A fc £ p)B#H 
ttl»imfii6a • 6b±fcJi. ZBNfc v 'J 3 

^&i> 2 o o n m<nvmm 7 mmizx mis I 

[00 803 ag#2 0±5juw?>0. 2fiS% 

4 v*tt?h%m®mmm (mm .• x**v 

7?>Jl>—M JI*1 . 1mm. H3 6mm. Siff 
7 OmraWS7y'Jjr- \-#yXfrk%h%,2mi 

90>fsimzmfii. 3mputit£#4mznmit:&i 
mmnzz<7)m2m^.9im^bitxtaELx,^ 
mzmmmzitxmtitz®. $ *>t=8o-ctdio 




[0081] ( »T3ESSn Vr^l^iFflS ) f^ft*:^ 

fi?m§fio^b<i2ffl«tcmimffi2s-i©s. siams 

3a • 3b£f£gfcLT. -2. 5V*>4>+2. 5Vi 
"CffiBTSEEfcBJJirtS t . ft8 0 0 0 0 p F*>A»» 1 
8 3 0 0 0 p FiT'gf^gfitf'J -Tfc^k t^. £ 
fc. 2^^T'<^ffiE?ijffifiUiO. lSH^TtSrO 

[0082] «HH->»£1, 9S-ffl^S^ttcJ:0. ^ 

£tLtc?mPKm&#4Z4oooo®. -?hv»/?z 

mzRW.Lt.z'^^R^yfyV--^. VKoAHOii&f-S: 
LTItm^M^S- 1 Ote*>£> 1 0 Ofgfc lti*T£ 

[0083] 
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[0084] it:. F-trv^Wfl^JUfl:***. 
Sffi2, 6fcJ:t//a*:l#r«8PNl$£«c4?)g*£g 

sti. i t c «t o . tiwm&tomzxikziti zt# 
«**g*kjEi.&::fctf*rtrc*>i>. * 
mat. &&w&MMiMf9*mm-i.z.bicx. 

0. 1 cm»i01 7000pF«>f>60000pFi 
T&glzSJZZ t ifiX't h tur&t < . Sffi 2 . 6 fc J: 
£1«T18 P Ng£#4 <0iB8S:£3S-f * £ fc fc <k 
0. 1 OpF*>4>1 0juF£j@*.SeB£TffS?>to8l 
IfWSMMWSTOSMrr >r^«rS«-r& Z fc 

[ o.o 8 5 ) *»BBtc;Ki»iT^fi3 

SiffitfJiWI^fSjfc 5 V £ jBi. SSmEtfPBf fcEp 

J& 6 0 'C . Wmg. 9 5 %OgSK?S*iT*C 3 0 0 ISO 
8tSLTt»mS*^<^SlL^v\ §£fc« 03fc 
jjrfJ:-5fc. -**<OS«l. 90fi]fc8&S?)*r£ga 

fc**7Sgfc&&. 



[0950643:919!] 

1011 ( a ) li^&Efc&^SSfi^T^cVF 
B50 

(b) 1101 (a) ff)A-A' llffiffiB 

[02] ( a) 11, ^HBBfc^^Sftayr^^ 

( b ) II, ¥3B*E4 1 . 4 2<0il*£fl£<^aa 

[03] ( a ) li*$|gifc«*te^TX§*3 
<VFB0 

(b) <103 (a) OA-A' HKffiS 

(c) »103 (a)<OB-B- &Bft®0 

[04] «a®<OU— if-h'JVT'^n^T^^^h 
'J -/ ?X#fcM*.& «t o fcLT^BRfcffl*&>U?F 
B0 

[05] (a) J4fi!*<DU'-if->y-77'^3>'T>^ 
O±®0 ■ 

(b) 1105 (a) (OA- A' mW® 

1 *isk 

2 $11Z& 

3 

4 £18PN&£fc 

41 prnmft^mmm 

4 2 Nlfflft^l^l 

6 m2W& 

7 &m 

8 mm 

9 S2S« 



[04] 
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[H31 

(a) 
B' 
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